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(54) GENE FOR IMPARTING COHESIVE PROPERTY TO YEAST AND ITS GENE PRODUCT 

(57)Abstract: 

PURPOSE: To obtain a new protein containing a 
polypeptide having a specific amino acid sequence, 
exhibiting activity capable of imparting a beer yeast type 
cohesive property to yeast and capable of controlling 
cohesive property of yeast affecting taste of a product 
in brewing beer, wine, etc. 

CONSTITUTION: In brewing alcoholic drinks such as 
beer and wine containing a polypeptide having an amino 
acid sequence containing an amino acid sequence 
expressed by the formula and having activity imparting a 
beer yeast type cohesive property to yeast, this new 
protein is capable of controlling cohesive property of 
yeast by imparting or reinforcing a cohesive property 
affecting taste of the product or loosing or reducing a 
beer yeast type cohesive property. The protein is 
obtained by extracting total DNA by an ordinary method 
from cohesive beer yeast, carrying out polymerase chain 
reaction(PCR) using a part of FL01 gene which 
participates in cohesive property of yeast as a primer 
and using total DNA as a template to carry out cloning of DNA, integrating the resultant DNA 
into a vector to introduce the DNA into a hose cell and expressing the DNA in the host cell. 
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(54) »s»c«nt*(t#-r2)ae^2fc^*©«e^K« 



(57) [If!l] (IRE*) 

frTSSS, geSr=»— Ki"5DNA x DNA Sr^t??"^ 
5 K, DNA Sr*IfflU-C, if— JH**SHWM*fc«--**fc 

(c» dna co^m^wistj-r^-tt-io-c. mmw-su 
^-r-5Lg-Fioi ms, *6VKaesr=«— K-rsLg-FLo 

1 jHH^-dna as»0t;£jh,3„ fiP*>x c co DNA Sr«#t-J3«t 



(2) 



6 6 2 8 7 



i»#k 1 1 n^m^mm^mm^ 1 t-^ tfcr 
5ys&E*yco?i^ 26#B©T5yiMtisa»£>2i3 #s 

COT 5 / KSISSr^tf T 5: / »E*l«:tf-*-*# !> 

yl£E?iJco5*>. *ft<4rf>25#Hor5y|l«a6*» 
&97# g cor 5 j mxx&lsttr 5 y MiajiJir^ri-SsK 

S-atrDNA o 

3:y^iE?iJcD5^,. 25#BOT5ySfSeS^o213 #g 

<75T$y«f«a^t?T$yiiia?ysr*-r5^y^^ 

KS:=i-Ki-5«SE?US:-&tfDNA . 

7 ] 3mWCEyU*©E5»J## 1 1-^ UfcT 

SI Bm Xb Pt Sh 



5>97# g cor 5 / *8ti6«r£tfT 5 / KE?U Sr*i" 5 # 
y KSr=>— K-T -5l&SE?USr-&tfDNA . 

•tt^^-rs^e^ 3 — K-T5«SE?'JSr'&*. E?U*<& 
E^iJS^- 3 L/clSSE^JcO 5 59# g <offi**»5> 
697 &g CDmS Sr^tf DNA SfcJi-trotBttJgL 

IE?iJ#-^3{^LfemSE5Uc0 5*p, 131 #@cD&g/4> 
£,697 #gC9^g£-&tfDNA £fcte-t<£>tB*tgl, 

[At** i o ] mmz v-tmmmm&ztt 1 *-?* 

ffitt^i--5S64r=»-K-t-5«SE5'J^^ E?iJ« 
©BJW* 3 fc* LfcigSE^Jco 5 I3l# g col&X 
jj>£>349 #gCDi£g£-&tfDNA Sfcfi^COtSMfiSo 

l 1 ] E?iJScoSB?iJ#^-4 (i^ Lfc^SE?iJ 

[»#S1 2] ^7^5 KKTYT2 . YESKT2, *fcl*KN 

3] KKTYT2 dfc&JWiStK EAT 

(0$iJPlJ*[l^*-rSi^9 k b CO DNA Bf,tf"Cfc5!*3jfgl2 
IfiifccODNA . 

Sp Hd 



E * ift* ttHTfc o Bm:BaniHI,Pt:PstLS]:SalI^p:SpeL 
Sh:SphI,Xb:XbaI 



[fi*3gl 4] ^7*^ KKNYES lOjS^&Sft. SfS 
DNA Sr&tr^*^ Ko 

DNA ^Mt^iiiaot, if— 

I!S*3S1 8] 19*^5 /«CV^L14(DV^tL^E*^> 
DNA <D*mSr»M'** ; &-i:^*^^- *S©^/H»« 
* X 5fe * * * ^> * *o 



[0 0 0 1] 

i"^DNA . SufSDNA Sr^tP^V^^ h\ SufSDNA Srfljffl 
«^Lfc»«fcaBBrt"**ft* ^OT^. mlfSDNA 



(3) 



6 6 2 8 7 



[000 3] 

^ttfflSnSSStt. 36»3W»TCiE<3< t»***W* 

nftfft-o^o tr— /HWB-er*, jg»*ii»TL-ca:»u 
10 0 0 4] c-;u^©l4Sas. tr— /u©»*»«rft3tt 

ia^Bl^t'cO^^Si-^^o Lfc*5o"C, SIS*© 

[0005] cix6©*«±««*ttK"C*>S»»»« 
*i±*f£^ e> $ixr* e>-*\ £ Ate 4 <*> 

SiteT-iL-C. FLOk flo3, FL05. FLOS, sflK fsu 
1, fsu2, tupl, cyc8, cka2. FMC1 ft if CD3S45^J% 334 
1- p y K |) TDNA *<£>oliU oxi2jH5^"<£># : fe# ! - 

^Sitte^^w^vcoWSSi: LTI4, FLOliHEfD 
^*t*©**fiSj!cSn-CV^S[YEAST, 9, 423 (1993) 
;fc4tJ*YEAST, 10, 211 (1994)]. FL05it{£^i£ 
KfcJEr<o«*f^ov^-Ct>«#Six-C*J«9. ^CT*t4. FL 
05ig{5^- 14 t*«« S ixT v ^ 6 FL01 ae^F- i: »«»! 

DNA ffiSia?iJ^{Ji£P^X-fo-5 w i: SHT V>5 [J. 
Inst. Brew., 85, 95, (1979) *5 <fc tTCurr. Genet., 2 
5, 196 (1994)] „ 
[0 0 0 6] Lfa^tZ&b. Z.tlb(0&& J *<Oft**>" < 
^T*<D^i4+#&t.ro-r*i4&< . rix^^Se^^ 
if <£> 4 5 *-XA-CBI-^L-CV^-5cd^(4 
W&*»KSn-CV^*V\ FL01*3 4 0^0551^ « 



[000 7] ±8E«J J: 9 fcBHS<©«*ttfcM-5-'t**e 
f-.y^a-r-r-fe^. • -feUtrv-3ii©@*atfi-?-"Cfc5FL01 

g£©~@3itt£{*^1-5i:V^$8£rri*fc-5 [Agric. Bio 
1. Chem., 55, 1547 (1991)]. LJ»»L*a*e>. 

\-z.?m<»WM>*hW8.i<. 3m&'Mtin.mzt£zz.£& 
*ft#£*vcv^ mmw,^m 88, 665 (1993)]. L^a* 

ot, r<DFL01it£*lC43SIS~^*tttt^f*»* 
UV^««:-CIW»51X"CV>5 i:l4WV^fS< , *JHflS©*-.«> 
trj4S^55fefi^^-Cfcofc. Sfefc. FLOIjHs^'4 

£ tlX V \ FL01 iHS^f- ©DNA^SiB?iJ A» *b $ & 
575/ i&IE?iJcDft?#T4 "3 , FL0ia&e^-i£&146*«*Bll& 

g?g(r^7£1-5i:^£ti-cv^::<> ^<ori:i4, ff&tt 

(flocculin)«)N3|5iB«)14aa£©r 5 /I8S?"J*^ FL01 

l^tt^^StV^O^l^-CAppl. Environ. Microbiol., 6 
0, 2754 (1994)] frb i>3tW t ^Z-btlZI*. - 

(D^eo«lti«PJ!Ci4^oTV^<eV\ Sfc, @iH*BI« 

[0 0 0 8] FL01jt^W^»jS^**Wi"S^i: 
LT(4, ffliaBl!^SrfflV^FL05jte^^i:5Pe^ro 

^*$ttfc [J. Inst. Brew., 98, 315 (1992)] , L*^ 

@ W i: -T 5 ^« Sr t og^S ^Sf#-T 5 T'fo S 14* 

e^-gJL^cODNA 6e?lJt^AS^^tL-*v^, fctx.ll # 

x y — yW^^^iDi-^POFlfie^f- tlRlBf'C^A 
[Proc, Eur. Brew. Conv. 497 (1981)] t Vn 9 figH&£ 
K^fc -t-fttot. 5 jtffl«H»©Wfctt«> 

5feAI4, W»§ix-CV>5fc»i:»4mv^lSv\ y.-h©<t9 

T'f4^a^ofc 0 
[0 0 0 9] 

(4, l^T©^*'! : 

(1) a"«^tr-/H»«*a^l:tt«:ft#i"*SHt**"*" 
S^aSrliW-rsCi: ; 

(2) ^«^t*-;^eM^*ttS:«- f 5-'rSS^Sr ; t-r 



(4) 



^Hg>p8-2 6 6 2 8 7 



[0 0 10] (3) _LI£<Dfi{S^DNA ^flJfflLX. fcT- 
t; 

(4) _hfScOjlg^-DNA (D^^«iffli^^-<t:l-<fco 

(5) ±|E^#eSr^*"t-S - t Sr*tp»Je»fiiO»3t 
[0 0 1 1 ] 

FLOltBHUate^ («T\ Lg-FLOl 3HS^) CO#ffi£. Lg 

-floi &fc*£MM&v>m&*Wfalz.i^ ftv^-e, ceo 

Lg-FLOl ite^-^Ai-^w^i^fcoTLg-FLOl 

»SLTV*S*««rSM£Lfc. Lg 
-FLOl l^SriKatfct^^SittOTffitr-^SS 

[0 0 12] -T&fcfe. 3I«WKEW«©E 
l i:^lf:7 ^ / HE*J % Lg-FLOl 

^^E5^cDE^J#^- 1 s-^ u/it * y gaa^ijco 9 
25# g cot * j ift«a^c>2i3 # a cor * y MftS«r£ 

«:St«»KiE?«««>E*u»# i ^ ufcr ^ y m&m<D 

Oh. £*>25#@<Z>T* /M«S^?>97#@OT 

S y SaS^ttfT ^ y BtE?"J«:«-rs# y K£ 

£f&te£^fL. ll®«JSC:E?im^E^J#-§-2^^L^T 
^yUE^JSr^-rs^y^^KSrSW-r^o r 3l 

tt£3rr £ PS *9 T ^ y I*E»I<b— Wfcr 5 y »co»oa> 



[0013] mrttiwE«*«>EM» 

# 1 1^ LfcT 5 -/ ■BWfca- K-r61MSEW*rfrt? 

UfcT^y»E5Uco5*>. 25#BOT^y»«S^?>2l 
3 * @ cot * y »»£«r&t?T 5 J WEW«r*i"«# 'J 
^^KSr=»— K-r^4£SE^iJ«r^tpDNA . &£VM*S£ 
KWtdE?i«OE^J#-^ 1 bfcT 5 y HtE^Uco 5 

h. t t>25*e<OT^y»«S^C>97#a(OT^ 

y »«K«r&tf r ^ y ««a?ijsr*-r s# y H*r=« 
— K-rs«SE?y«r^tpDNA SrffiflWSo THICK) 

^•T 3 PS «9 t * y KE^Jco— 95(3:t * y io|o^i:o 

[00 14] ^^iw, 2«gWf*. 
Ittttt*tSSttt*t5TS y WWJta- K*T5 
fiSE?J*^fr, E««OEM#t 3 ic^ Lfc*SE5«J 
<£5%59#l<offii£j&>£>697 #S<z>^S*T*<oEyiJ*r& 
t?DNA Sfcli-t^tBffi«-CfcSDNA N V>teg£St- 

ga^jcD^ i3i #aco*sa^e>697 sso^s^tp 
dna *yt«*cotBi««, fe5v^^iE?lmoE?y#-9■3{^: 
^bfciaaE?y©5*>. 131 #bo«s^&349 #sco 

E50»#4 ^«Ufc«aE50*r*** »f^t*-;*ft 

aaft-ttsrtt^ssttfc^-fs^y k*=- k 
i"SDNASfctt-t(offi««s:««-rSo 

[0 0 15] **WI±*fe, ^^^^ KKTYT2 . YESKT 
2. KNWtC3ifcttKNYES tdffl^i^SH, SFSJrtr— /W» 

SE^J^r-atpDNA . /^^^(CBijtacoDNA Sr^tp^^^^ 
oseSr*a$-ti:SfiB/jS:>:^*fctt*^S'^fcDNA S: 

[0016] *mw&. ffim^-ttifacojjmz 

huIBcodna 60^m^rW^Ji^ :^^oX, g|#co 
[0 0 17] £KT, *«W*r»«IK»iH-rao * 



(5) 
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[ooi8] <8*»»isiaw»ii> iwwMaiH©**i*. 
a sans* a®jwiara©ttw«ft» ttBr"*»nsa>«*ius 

{gift [J. Bacteriol., 150, 878 (1982)] fr^?lX&>Z> 

X J$> 3 - * ( Z. <fc o T PI* § tt 5 N ewF 1 o * 7 
CD. **<2oK»«"C*SCi:**#Sil'CV^S[YEA 
ST, 7, 559 (1991)]. #*9!#e>H:, HttttfcTffitr- 
/Vg|SCC>@*l4te:NewFlo*^ rf\C Wrf S - t <- 
fc 0 ^»*-eti. 3fl?«r»afc1" 5fc«>, C3xe><£>* 

10 0 l 9] -J-fe*>tb» -tt«j<C*»«HS*s^-r»fctt 

Kfc^oCLirtt, WTWlft* 1 ?). '>ft<H^8 
ceo rtr-/HWBM*«u * s > MWMW>»o«MS 

6%©-^^ h— ^33J:0*)1 — *a^**vt: 

[0 0 2 0] (Lg-Flol^6> Lg-Flol SSI*. *5tE. 
C— /i^SSl?5^1t«:^-*"Tffi t"— /w^efc <fc Xircom 
|S«:{C#aW<CFL0lffiPjte^-x i-*3t)t>, Lg-FLOl » 
6^ii=-Kt5I6-C-fe5. *560Ji4L 6 -Flol S633 



±0W***rQ^i"*. Lg-Flol 5&tt. Bi« 
y^oW*^ * ■fel'tfi'S (Saccharomyces cerevisi 

ae) Six 5 5 9* »»K f-'^i® 

Lg-Flol geii, * 

r 5 y m&WP c*tf. rsif«cBM«««J»* i 
* bfcr ? y Bfcfa*<J j icjup tt , »«c tr-***a« 

^Sr^-r^PS «9 i^33V>-C, K£im»E?iJ#-*§- 1 f-^ 

LfcT 5 y iMByuasaHE 3*ifcT 5 y mew, -rfc*>*> 

EJ|J*«>EW#* 1 UfcT 5 y *E*J05-»K7' 5 

[0021] *5g0^» ria^j^coE?«J#-^ i i-^ L-fcr 
Sy^E^'Jj »4, ^*QW*»*#FL01ite^OMSE?U 

ijjc,. B*©ft3E«*»VMi. rE?U^(DE?>J 
##lt^LfcT5yglE5<Jj ^t?Lg-Flol S633J: 

fC$?5„ **M3JS^*U-C35J*-C, Lg-Flol SfitJJ: 

[0 0 2 2] Slttf-'^SoaiSSi^t'®^*^ 
fc^e-Cfc^flocculin »4-ecD^^<S^(-^''^'* 

*^$tb"CV^ (*TQACLPVG*RKNGMN : * tefflfetti&tefro 
tTS/tSS [Appl. Environ., Microbiol., 60, 27 

54 0994)]. ««cj:»), vj^rmmammmxtLLg 

-Flol HStt, c©E5"JS:^A/-Cv^ (EW*»EM# 
#l<D25#g*»f>40#g) „ *HK©Lg-Flol gStfl 

occuiin asp— efcSirv^Hmism^-ctt&v^ L 

d»L,'fe* s ?>, *5gBJ(DLg-Floi Ifi-Ct, E5iJ^»E5iJ 
l l #S A>?>24# B ©7 5 y »E5<J©ffiSi-5« 
«Ml, Lg-Flol le^iKil^fttSfcfel^'i'i 

55-® v- -y-)->vmnx-tbZ> ^mm±m#>x ^\ -ttzt> 

-^--r-5ffitt*toSe(4> E5iJat©EJU##l ©25#B 
\>m.<n~T 5 y SfE?iJ \> oi S "Cfo S t ftfsi $ tL5<, 
[00 2 3] <Lg-FL01 a^H^f > *^B^(4Lg-FL01 «fe 
^DNA £&^i-S„ CCt. TLg-FLOl ite^DNA j t 
14. ^«(^t*-/u^e3i®*'t±S:v+-^-r ; 5S , tt«:^< :> Lg 
-Flol ge33it/^co^fr^='-Ki--5mSE5U^ 
tfDNA *V>5 tcOt-t-So *^B^i4. 

6tjtiE^J^©E?iJS^ 1 L-fcT 5 y KE^Jfc^rt-s 

ffi^a- K-rS^SEyj^'&tfJtef-DNA 

[o o 2 4] **wsr^K-rafc»i^^-e*)ofc© 



(6) 



6 6 2 8 7 



(4, HHWltSiUfc. lf-/H*«S«Ittt^tT 

^©litscfriwKftRWfeFLonaisiae^j * ^-flois 

TLg-FLOl ** re-/l#«SSI 

KKTYT2 Kfifrii 

[0 0 2 5] »±KJE*L;fc*SE9l«>DNA Sr^LT. 
HT, TLg-FLOl it^DNA J t ^ 0 d t 1 1*5, 
Bj]tf>Lg-FL01 Jte-f-DNA (4, ^S*«t)0"C-i, ^ 

4V\, 

[002 6] <®«fc&> #SH$<OLg-FL01 fl^f-ONA 

v*tt»fcS;h.;fc***:»*-** s "?S5o Lg-FLOl 
^f-DNA L-Ctt. 5te^X^ro^»t-*5 

^T«JS£;ixT^£*>co&JSv\HI4*4<, -?rft£rtKffl& 
[ANALYTICAL BIOCHEMISTRY 163. 391 (1987)*] id 

fc»JM&4-f idi£&ffiH5(da|A-f 3#8sfc if £i£if& - 

[00 2 7] ±BE<£>DNA Jd*a^ii^"CCixSr 
g£«ldjgA-r5;>7i£ld:i3^-C, ttffl'TffifiC^i'-tl' 
•Ctt. fc.**Jl, YRp 5& (»«Sfefe*©ARS Sa?iJ^1«Si 

®:<D2vm DNA ©««S£fc#oB*»ffi-*VV?- => tT < 
, YCp <*SSfe£fc«>ARS fi?iJS:*»fi*i: 
LT^-lp, ^o^S^fe^^-feV bn/TcDDNA ga?U£ 
jto»Sfflv'^^=»^— **-9 9— ) • Yip ^ (Sl»<£> 

.p. 284], mmz.ft®rfz>^tfrX'$>z>o 
[0 0 2 8] s<9 *-\zte7*.\L%^\~W8mmzmK * 

?f©v-*-Ifif*#o/7^5 KiaSA-rSDNA £ 

;tj5f^5 (^2^5-60918 ^$8) o -hlEC0<fc5* 
^ffitrioV>-C, ^ALfcSe^-DNA £H«*-C?g§3.$-& 

— * — £*3£f^DNA ^CD5' - -tattle , ^—5.^-—^ 



-%3' -Tffi«(d^ix^i&^&#>«4*&v\ 

^-?—&£tf?—S.*~>?—bLXte. Lg-FLOl Jte 
^tvS#iC65t|-r^>trorote. 7^3-AftFny 
■T— Site^f- [J- Biol. Chem., 257, 3018 (1982)] . 
/J;^*^y-feV— — ■ ^31^^ [Nucleic Acids Re 
s., 10, 7791 (1982)]. if ]) ± o-^7^ft K~ 3 - 
Sltft Knyt-^Ifi?- [J- Biol. Chem., 254, 9 
839 (1979) ]«fgE!C*pe>ixTVNS3fte^-* 5fe<Z>fcCD. t 

5 0 4t>Jl{fcltt(dl4. ADH (SU45ADC ) * GAPDH (SO* 
GPDh PHO , GAL . PGK , ENO , TRP „ HIP *(D^n^E 

[0 0 2 9] ££>(d. iaft^nt-?-tlRt5i 
iridic **WDNA &<D»e^£B#«*^frJ® 1 L--C3l 

•Kfrhtfvt h— *ld3E*.3di:td.fc 9* 
SS^f-DNA SrfiR«i-5-i:ir < to-C, Lg-Flol 

d5-C#5e Lg-FLOl a^^-DNA 0«Ea»4> Lg-FLOl jt(zs 
^©Lg-Flol aES*9H-§8*-***«** ^ ,|3 

T Lg-FLOl jte j f-^^i"^^ili<to-C, Lg-Flol M 

lEL-fcDNA #Aft t IH1 Cf fet#StiAt 5 C t i ! t 

Lg-FLOl jte-T-t^ALfcDNA t OF a 1-e*aiSlffim^ J iE 
-9. *^ hg|#<£>Lg-FL01 ite^-^»f^^ L 8-Flo 

[0030] *^^cJov^x^Kfcm-t-' < ^»«^ 

lECDLg-FLOl ite^-DNA cD^mSrffllS'J't"^ - ^ id <fc o 

-rs 0 =.c>3:?tj:*m<Dmt lxh. Lg-FLoi ite^DN 

A Zl&m-t Z Z. iridic Lg-Flol 

[0 0 3 1] **^f4, ^JS^Jl (6) (d^LTiJ:? 
±|EOLg-FL01 jt^^DNA **»«6«^roFL0iae 



(7) 



#M^8-2 6 6 2 8 7 



^©*<D<E*fc**MK±!9«fltSnfcLg-FL01 3ft£^ 
DNA ^±9 RTiB-CfcSo **W©#*Sr#*i"«wi:S: 

[0 0 3 2] 

*tt*rW*-r*fiHt«r*rr8Lg-Fioiaia, ft&wKat 

Ki-SLg-FL01 Ste^-DNA !&S«»SttSo 

^ co DNA Sr^Jtate^-fc Ltie^I^fetiot 
WWrWAi-Sdt. BPo, CODNA J: T* (S 

ir, dODNA 4r^Lfcf>©«r»«lluart^J»ALfc 
19, c co DNA <D?8a«r»W't-5wi:«cJ:«9, 

[O 0 3 3] 



l ] ir—/H»«a!WllK«B< BB*i"6FL01* 

(l) /HB»©WllttfcBB*i-safiHF««* 

T% KT^»*«rMfcLfco WMti^-'H*** KI084 
tfc^o, StewartcO^ffi [J. Inst. Brew. , 93, 216-219, 
(1987)] 531 J;o-CIfi^*:»*S*. Sfefeffc»^*4>Lfc 
« w<D± 5 iff*) Srf^rtbfco 

(DMR&teTM'L^XMMl,. 0. 1M EDTA"C2H]^m. 

~M-y<?^> 0.1% ig^/Vv'^A, pH4.6) {^!B»b. 
4>BIWSLfc«. iSi:i;otI«, &mm<D»\t:#m 

[0 0 3 4] 



#•7 * h - A 50g/l 

YNBw/oAA&AS* 1.7 gA 

7 ^ ym 

7*^7 4 r >S? 100mg/l 

iT/U^ ^ >S? lOOmg/l 

100mg/l 

Hr «; > 100mg/I 

'JvV^gyg I00mg/I 

7;U4r^ y 100mg/l 



tcX+V >«Wlt**Lf*i20mg/l fc 4 * £ o Kt6J0 L ***** tz 0 



[0 0 3 5] «Tfci*^S<fc5fciiMF 
vWW^it/^lfv/SWSrfTncofco ^DNA(7)ttttlii. Y 
PDigtfe [2% b^r^h^ (^-r^^tt) . 1% 

<cr47^m s 2% ^3-^] -cwc-efits 

ig*U #Jh^^»Lfc*ffllia^e>. Hereford <b 
[Cell, 18, 1261-1271, (1979) ] M<fc oTHffi Lfc 0 W 
ttJ$n^:DNAJi2/igffiSSrHindIII <^<— U ^Xf— tt) "C 
fllffcU l%7*o— ^^yl/Srfl|v^«fta»«. t-fn 
\s~7 — Hybond N+ (Tvi/t^tt) Ul* ^COZfn 



g*g# £fr# o fcflMSd* t> , Vi 1 leneve £ MeyerCO^ffi 
[Cell, 48,25-37 (1987)] ^T^lSS Lfc 0 #e>*bfc 

RNAGOlO/ig^ 16// 1(7)^ y ^^ih— • DMS0*gfl£ [1M 
^y^-**— /K 50% DMSO. lOraM ^ItMJ^^S 
(pH7.0)] *T\ l&fffi. 50°CcO^tr J;oT^y 

[50% (w/v) ^y-fen— lOraM 9 Ay»««ffi (pH7. 
0) , 0.4% (w/v) ynA7x^;W^-] ioJ:t/lMl^ 
lmg/ml Hftai^v^^-^^jBESrJDx.. 10mM 9 A/®^^ h y 
!?AIB«« (pH7.0) , 1% 7^fn — ^Sr^tf^^-ca 



(8) 



6 6 2 8 7 



g£(D70% a**^*bfc£*ri«ft*»*^U « 
SfefeSftfc^A-*^RNA«:«f£U y ^/HWASrlfi 

-^->f n >- :7 — Gene screen-Plus (y* =l7$Z/ 

it) XC-?vl 3,7^ RNAAS^oy^^^^Silfc 

<T>7 4 frZ — te. Genescreen-Plus^^#^ttfc^c3 h 

[0 0 3 6] **>^WWaaJ:tf/^>^Wflw^ , n-^i: 

SfclBSlbfco Teunissen fo [Yeast, 9, 423-427, (19 
93) ] <0*« LfcFLOiae^^HUHEW*: fc fc I- 5' GATG 
AAACTGTCATTGTTGTCAAA3' £5' TCGTTTCAGCAGCTAAAGTAT 3' 

fflV\ «SHSABXL-lDttc (a, FL01, Yeast Genetic St 
ock Center) 0±DNA*«aEi: LTKK«*t4V\ £PCR 

45bpCDDNA^r>i- FLOl^ft <h Pf-S) 

j&>e>-HJ9ffiU Prep-A-Gene ('^ ^ Ktt) SrJBl^ 
THIlRbfcDNAWrfr«:#fc« w©K)tli, [a-32P] dCT 

[00 3 7] W$k*m i {^^i~o IMP V'flWrGtfS** ^ 

«KI084^»i. ft)9.5kb, 5.4kb. 4. 8kb. 3. 7kb<©4*<OFL 
Qj^g^^^^^^^Hindlll^^ffi^tbTto KIO 
84«Klft*+aWfc*«'t?tt- #)4.8kb£3. 7kbC02*<7) 

KI084^ft*-rSK*#-C«* FLOiate^irffiH 
ft3*<OHindIHWr>i-^rt, «S9. 5kb(DHindIII»r>t"^-«B 

*u ^^^ISf *^^^^«**^ - 
^«$ixfco ClOKI084ttc^*?}9.5kbOHindIimfr 

-FL01 (Lager Type-FLOl) <b ty& 0 
[00 3 8] ( 2 ) Lg-FL0iaC^OMBR»*»Bl^fP 

KI0841* \C & *-r £ ft > «*tt*>KMS004«tf3 «fc 

tt) &w*rc% ti<ii2S(DBim^tffi 



V\ «T^FL01ffl^W>t*^o-^fcLfc^^*«f 
£^Jfcbfc 0 WW4OKIIS004|*^tt*8w, # 

:(DSitt«ft»i^a»*^> KscLg-FLoiate^^ 

[0 0 3 9] ( 3 ) Lg-FLOlite^f-^W^ft *^4>KpnI 

m 2 ic^ Lfc«JIS*lR*H S: fc 4: {c. *Sj5. 6kbtf>K P nI#r 
K<d? si^^Srft^fco KI084t^(-S*-r5«i*'tt 
<Z>«»ffKMS004t*ODNASrKpnI (^y^^tt) "C^ 
^?H{k*. 0.8%T^n-^m^»Slfei-^^^H^^ ^ 
5. 6kbKfflS1-*DNA»rtf Sy^^tr^ilOWOUlU 

^oFLoiae^-^a^ft^^n-^^ ufciMf ^««fi- 

9^§KpUC18 (SfflJt) 4:flt»DNAWr)t5y^^S:DNA 

^DHoa (BRL%h) «:»SWE*bfco #e>nfc«K«ftff 
C0 9^>. 5000^5COV^T. ny7^^- HybondN+ 

^v^L. fiu^OFLOias^SWf^Sr^n-^t bfc^n 
^a^SrSllftU 10^co^4^^r 

K«r»l«b, *JK»*#Wf*fif*ofc«*, 

^rCO^iOlttCD^^^^ K. pKF-Kpnll 
0#AW>tt-OV^. «aitt«*»KllS004t*^*«*tt 
^^C^KMSOOl^ODNA^^V hP-;ui:t5ff^ 
SrbfcJS*. IfAWrM-ttaW^Lg-FLOiaC^co-ffi-C 

[0 0 4 0] (4) Lg-FLOiae^-COSB^gSr^tPKpnl 

pKF-Kpn 1 1 (owxmK tomssm tr^ftr z> -it » c . * 

PCR/Sequencing * y h (^-^^ • tt) 
V^. DNAi/— -iryt *V • tt) 

tf^-^fCo *«EW<0»«ftt. DNASIS (0uV7h^x 

Hi SnfcKpnI»tt*»e>HIndIII*Wft*"C©2. 9kbO^SE 

^62. 6kb(O0RF^#ft b"C V ^fc e 
[004 1] ( 5 ) inverse-PCRiC «fc ^Lg-FLOlfie^^ 



(9) 



^ip8-2 6 6 2 8 7 



inverse-PCRtCJ:5Lg-FL01jte^W^»J&#SrmSW 

[12 3 (1)] wmSiH^J^ 1 ?^ primer5 [5' AATACACAACAT 
GGTGTCCT3\ 0 3 (2)] *3<fctf primer8 [5' ACCAGAGGT 
GGAACTACTGG3' ,12 3 (3)] fc-&jSLfc. MM&m&fr 
KMS004*fc<DDNA 60 jig £300=-= y hWHindlll L> 

v#-%t) -earns u a^us-cem**, 30^1 

©TB«««{C*»L. 300m 10>*4r— /VCDNAW y- 

fcfffcofc. ^ro^mR^+m, l2 3<P<D(4)*5J:tf 
(5) fc* SftfcHindIIltttfc***t& LfcSttt^asfc* b 

jtlSreisliKU WMgffiS^tL-C, ±IS<OpriB> 
er5 [123 (2)] J3 £t/primer8 [12 3 (3)] fc^W"? 
-iU, LA-PCR=3r-yh (SSit) SrfflW inverse-PC 

REfSfc^fcofc, S^oWttiW^ 13 h = -/WC 

t£V\ SJ^ttDNA*— TA^M"*?— «0 * V • * 

yW-tfc) SrfflV^T, 94^1^*1^ 98^C20 
£k 68 c C10^-cd-9--i' * A-£30-»M * A4fc 9 ili" - 1 <fc 

•C«ft*»UfctS*» **!8.2kb. *)3.6kb, ^)3.0kb(DDNA 

[0 0 4 2] COrt, #*J8. 2kb<£>DNA®LK' [12 3 (6)] £ 
y/V'*»e>9J9 ffiU Prep-A-Gene (/<>f *5 ? Ktt) £ 

# x EcoRlWCfc, XbaHWSC**U-CV>fcO"C, C<^Br>t 
* (- Lg-FL01ite^ V ^ t W 
BrUi. c cODNAlBr/T* i: , Alul 'J J"*— tt> "CW 
■ffcb, pUC118 (^Sit) COHincII^fiLi-il^b. Afli® 

rt. 30«CD^7^5 F*W*U IfAffr©*! 

tBPttcOif v^>t467b P ro»A»r>t^ol^ 

t©/7^5 F£KFl£ifo£Lfc,> KFlcDjfARlT/T'fO 
Sfefeft: profit® £12 3 <*■ (7) li^i-o 
[0 0 4 3] U*»bft* s 5>. KFl»lfAK)f>t(-i*StRBi 

^Sffi?IJ«:ttt^ primerKN-2 [5' TTGTATCGGAGTATTTAT 
A3\ 12 3 (8)] ^T-a-fiicLfCo ^V^-C-hfSWinverse-PCR 
S^lwfflV>^S*fflv\ _tyi<£>priiner5 [12 3 (2)] 
*3J:t/prinierKN-2 [12 3 (8)] ^-C^-iLT. v 5 
— >-T>7°PCRy— b d r?' h (^ffijf) t-cfcoTi 

nverse-PCRfcfffcofc. R^»»*W:asft^"o h=»- 
/HCC6V\ RJC«DNA-!»— -^/^^ * 9-480?rfflV>-C, 
94<Cl£\ 55<C2#. 72^2#CD1M' ^&30-!h^ *A<** 
•9iSL7^m, 72^10#<DRJS£liM*MT&ofc <) € 



cDRj£3lfi&*fci £0. 8%T # n — * &m V >tiS»:i U fc*5 
*. #U4.4kb, lkb. *&0.6kb©WMWtfa«t«£ivC 
£*Vfco CWrt. #&4. 4kb(DDNA»f Jt [12 3 
(9)] Sr^*>?>«] *) m U _k&<D;&Sre*tSlU * v 
;,>77^>b (Sfiift) *ffiV^-C¥»**HfcU pU 
C118©HincII»fiCtCil*S L, *»*DH5tte(;i8*A Lfc. 
®bnitM«Gmft<077XZ K. KF14I4, H2(C7T^ 
ixytMRB^*fei2 I f , roBainHI^56t. EcoRlSMSU Xbalg&<i 
L"CV\fc.<D"C.. C WWr* * iCLg-FLOljtGs^- tf>«m? 

[0 0 4 4] KFHOffAW/tf. l2 3(10)i^7itUfcEcoR 

■C. KF14*EcoRI-C}B<bm, Se«Ufc/7^5 
K, KF14AEc**^Ufc„ ^?^SKI4H3t>, U 
0) OEcoRIgPtt:*^ (8) COprimerKN-2<DT =-^gPfit*-C* 
(DmnMft&ttL KF14AEcC0tfAKfr>t<D^Sia5iJSrEc 
oRIfB5tt*»&«P»»t*3Sbfc. *tOffiSSa^J?rti: 
[r, primerKTS' Ec [5' AGCGGTCGACCTAATAAAGGAAAAGGGGAA 
Z\ B3 (lDl^JftLfc. *7^> "t-eir^LTtpKF- 
Kpn 1 1 A Wf M" W ft«3HBW * £ pr imerK 

T3' Hd [5' GGAAGCTTTTTTGTAAAACAGATTTTTTGCCCCGCTT3' , 
12 3 (12)]©^rilSrlTftofc. Cinf>2S»^7^-7- 
Sr^V^T. ?Smtt«fC<*KMS004«WDNA(D2 w g&m§lt 
LT. LA-PORES' HSrfflv^-CPCRSr^ofco SfSfi. 9 

^SOih-l'^^^iS-r^ir^^o"^^ 0 ^ *»RJt 

9kb<D8fr/T- [12 3 (i3)]*s*i*B$H-C v ^«>!dS««l$^ 
fc 0 croW>t(iii. |2 2(c^§^fc*JPS^**l2 c PWBa 
■HIIB5(Sca3J:U { Xb8l«W!lt*S'&*^'t:''^0-e. C©»rW 
^[CLg-FLOiae^ro^^^^-CV^Sfc^iWWrS 
Htz 0 Ufe. rcoPCR(^J;5K(f)t5rLg-FL0lite j f-^:fi:»f 

wfcpfjs. L g -FLoi3te^^ft»f>t*, mnvmmmm 

X-mitL, 0.8%T*'n-^^Srfflv^-C«^.»W)5r : fT* 

fc 0 12 4 (CLg-FL0ljte^^:ftW>t<»©JPl^*12^^ 

-To 

[004 5] ( 6 ) Lg-FL0iae^£ftWtf ro«Ha~0> 

KY644«etfflV^fc. FL0lg|5^*KlTK-*. pRS405 
(pt. roBamHI~HindIIia5{iL{-aS*SU 

SBstEIlSlMStSr^Brm, ®mi4»»KY642* (a, ura3. 
Ieu2. FLOS) K V aCttAU FL01®e^ffi^ 

«iHi»**.^«to-r*«8(itti*ofc**»fc. 

CDFLOljte-^ dSpRS405O# A(- J: o $ tvT V ^ -5 w 
tSr, iJ-^^«*Ttwi^X«S®b, KY644«fet^^L- 



(10) 



6 6 2 8 7 



fee Lg-FLOl3te^-^*Wf>ttt. 5'**lfc:SalI«fiU 
3' 5|ciS^Hindlll«firSr«Fo J: 5 iCv^V zsZthtizfy 
J-*— i^±o-CPCRli*I*tt-CV^6 0 ^co^r^^r. Sail 
feitfHindlll^ilWfcLfco * *—=i>jr0X* * — £ 

Ltd YipscoEcoRi (^-yv*-tt) anai-* ate 

^ — 7;*™ /^^^/nv* — i/3 

±ffiSiE?U£ fc £ (CPCRSCTffii^Lfcl. 2kb£>CEN3£^fr 
Bfr^t, YRP7f£^cDEcoRI-HindIII^>f £: LTBtffLfcA 
RSE^J£^tfBfrtf**ALfc. pYT37«r/HV^ 0 pYT37<D 
SalI—HindIIl95{tL^Lg-FL01atG^-^»M*^^b, 

Lg-FLOligfKi^ 



[004 6] #€>tlfc»«*K»*^DNAO*if >»<Ff * 
SS1SU l*lCB8UTLg-FLOiae^*W^3& s *ASiX 

TV^rfcSrfltBLfco (KY650infr£) <»¥f^> 

7?** K£KTYT2£ift£L7t 0 KY650#:i3 «fc ^ * 
— -efc^pYT37<^^^KY644ac{^*ASnTV>^ft (KY65 

[0 0 4 7] 
[S2] 



77^ h-X 



KY650 
+ 



KY652 (rtfiS) 



[0 04 8] KY652t*X^i^^f*iwi5V^-Ct®*1*S: 



^/^ofcW^U Lg-FLOl Se^" WrJi" 3ra trK 

[0049] mmm 2 ] Lg-FLoi mfc^<v => — k« 

«gqpcri;l <fc 3 W» t $*»9^©iA*3 ± tfffflB 

KF14CD*f AWf^^X* *~ tCjg^^ttfcSi5^^iff^{-Bi 

Sk. KFlCDff A»JtC£>5' ±^49bpCOgjS^i-Lg-FL01jte-7- 

*6=i KV(D5' ±SK58bp<DffiSd^3' *"fRl^60PCRffl^7 

, primerKTF7 [5' CCCCAAGCTTGCTCTGCAGTAAATTCCG 
CA3\ 03 (14)]Sr^Lfco 3fcUlftJ£LfcpKF- 
Kpnlicojf A»rJt<£>iggE?iJ£r*> i: Lg-FL0i3te^*> 

— <DPCRj®zf7-J~* — . primerKTORFA [5* CGGAATTCTAAAC 
ACTATAAGCGTGATGATAG3'. HI 3 (15)]) Mtt fl 



(ODNAtf52#*g°S:l»a!i:LT, LA-PCR^y h SrJB wrPCRS: 
ftteitc 0 KJSl±* 94 < C30g\ 60^1^ 72 < C3#30#<£> 

^ <£> SJt £0. 8%T #n— *«r/Bvvr ^M^cfh L fc 
^j5.8kbco^r>t [Hi 3 U6)]tfif«Six-C^SG> 
«Kk c<oWf>tS:Lg-FL0i0RF»r^i:i* 
-S 0 Lg-FLOlORFBr^f^ ^^HindllllfPfi. 3* 3fc«8KE 
coRI^i^fiF^E-rS i: 9 ^^if-f V S titi^-f ^-iC 
£o-CPCRig*M£;ft>TV^ 0 ^(DWtftt:. HindIII*5 
EcoRlT*^^L. mmmm^? PYES2 W^t^n 

v^xy?i) (DGALiite^^^a^e-— (Z>T«cl-iE*rPi 

i-ffiA$tb5J:5. HindIII~EcoRI«5ffifc:iifeU 
T>AjfetcJ:o-CiE^Ji^coKY644t*^ALfc 0 Wbix 
fcMW*i*#^DNA©1h1f^#*ffi:3llfeU. Lg-FLOl 0RF 

Y646«i:A*bfco KY646tt(7)fiFO^ P ^^^ KSrY 

ESKT2ir#*,L/c 0 KY646**ch. t*&5pYES2C0 
^^KY644t*iC3»ASixTVN^« (KY649*ir#^fe) i-gg 

tt^T^ofc 0 ^r^*^*3(^^i- 0 
[0 0 5 0] 
[^3] 



(11) 



t&mW-S-Z 6 6 2 8 7 



GAL1 7 a 1 ftfj* S ^*Lg-FL010RF»r>f * 



KY646 



KY649 (ttfiB) 



[0 0 5 1] KY649*-CI*4f(OftW-*5V^-Ct^ttfc 
^ § fca»ofc©K:#U Lg-FL010RF»f>i-^-a^KY646^ 

i4Ba**r**tttA»ofco d*tk<£>C<!:a>^ GALiite^ 
(D^n^e— <D*JtB«:S:ftfeLg-FL0l0RFBS^Sr2»A-t" 

-T5Ci:365-e*Si:*S»*nfco +ftbt>, Lg-FL010RF 
Brit* 5-, Lg-FLOlitfc^^- K«** $ #fib"CV^ 

[0 0 5 2] [Ute^J 3 ] Lg-FLOl Ifif-f^t-^ 

Lg-FLOlite^^^ /W**SWfc*30E"*" 
W^TTS*:*^ E15EC^-TJ:5^*-ffi"C% Lg-FLOl 
c-FL01[Watari & (Yeast, 10, 211-225 (1994)) <Z>^ 
«Ufc**»«®FL0l3ie^] ^)^^7SBf«:^ 
U ^<0«3li3:«:WSL;fco Lg-FL010RFi$fr)f£XhoI:fc4 

trapni-eiiMtu *w V77tf*i/y*h^xjm 

S-jpffrfk;^ pUC118^>HincII*5ffiiil^ p— ^^^Lfc 0 
#e>tLfc^Kte«ff^>^, »lkb<Ol*AWf^"S:«FOl^n 

fcfcfcfc. Lg-FLOlitte^BBte^ K >" «fc 9 3* T*639bp 
BA^&B'^lft^^-f^— . primerKTFS (5* CGGGATCC 
ATCTGGCAATACCACACTAACA3 , ) Sr^Lfco primerKTF7*5 
J; tfpr imerKTFS V > , Wtttt«»#KIIS004l*(DDNA 

fc 0 SJSJ4, 94°C30&\ 60°C1^. 72 C C3#30©*7)1M * 
^*301h>r^/w»05K-rc^^J:o-Cfl*:ofco -t^R 

^o.7kb<7?w>H-^ii*sstbrv^od5«^*n^o ea 

ft. ^(DWrjtSrLg-FLOlN*Wr>i-i:Pf-So %btitz.Mft 
PCRKft^a— nl/^^^*— -C*SpT7Blue (/ 

y[:ov^, ffA»tf^*£EWfcW:frlft*»&*3Sl' 



fc 0 »fehfc*»EM«rEM*<oeW«»3Jc»i- 0 - 
CO^COl^ a — ^£KNTAl£lfa£ Lfc Q Lg-FLOl N*Hff>t 14 
5* ^fclHindlllWflL 3' *«^BamHI«Pfi^^-r5) 4 
5 v £ *tfc ^ 9 ^ - 4 o T PCRif #S S ttT 

KNTAlSrHindIIl33J:WBa«HI"C^fcL. 

U ±ifi^86"C«»b. pYES2C0GALlat^C0^n^ 
^^^T«Ei-jE*fR|{-»A*iX*«t5. Hindlll-Bam 
Hmmc?u-~>?V, »fe*tfc^9^5 KSrKNYES 
i:^*Lfc 0 :^7^^ KKNYES Sr^tf *Jl§ffi (Esche 
richia coli) EKB707 {4. ¥f£7 ¥l fl27 0^5fCX^ 

RM BP-49833&5f+#$jxTV^So 
[0 0 5 3] Watari'5> [Yeast, 10, 211-225 (1994) ]<9 

^«ufcn»»«:SFLoiae^ (wft^ sc-FLoiae^F- 

Ibp@4 9* 3' -^^[^(Orfy^^ — . primerWtFlN (5* CG 

GGATCCACTGTAAGTGATGACTTCGAAG3' ) *3 4U\ 

<D3' TSE58bp@ £9, 5'#lRl— <DZf7-<^— . primerFL 

ID4 (5' CGGAATTCTCAGCGTATAATTAGCAAAGAA3' ) 

U me>2a©^9>f^-fcfflV\ ARXL-lM*0>DNA0>2 

Mg^S^l-C, LA-PCR** hSrffiV^-CPCR^T^o 

fc c RjCtt, 94°C30fci\ 60^1^ 72°C3#30£J><D1M * 

/w«:30^^^liOiS"rwi:l2:J:oTfTaofc. -toS 

^3.9kb<7>W>Td51ii|iISnTV^^d5«SSH^o W 
ft. C05»rK-«:Sc-FL01C*Wr^tl*-So Sc-FLOIC^WM- 
}4, 5 J ^«^BamHI^, 3' **^EcoRI»(£*#fi-f6 
J: 9 (^ihV ^ Sn/c^^ ^—i- 4 oTPCRif *I 
XV>^) 0 CCOBT>t^. BamHI*3 4t/EcoRIT^kU, 
^^LfcKNYES(DLg-FL01N^^>t^Tfflt{-jE^[R]{-SA 

$^L^)4 9. BamHI—EcoRias^^iS^Ufco 
Sc-FLOlite^n— YW$L<n~7 ^ S S**^^339T ^ 
ySliwftS*r5SB^d^ Lg-FLOiite^^T^yS*dS 

d^3i2r^/»^ffia-rsffi»i:«*a£*>o^ 

^floi^>-^£^— Ki"55tC^s«iS$n5c 

S±3z&cOKY644«iC^A LfCo #6*bfc»«tl5«*ODNA 



(12) 



#HS32L8-2 6 6 2 8 7 



©iMF^flWrSrlHfcU Lg-FLOlN*»r>t^Sc-FLOiC*»r 
ft <D * * 7 afte^f - J&s* A £ tbT v * 5 r £ $ titzM 

(Drt<olttcS:KY648fti:A*Ufco ^(Dt*CDj#o^ 
7^; K£KNWtC3<tlft£Lfco 

[00 5 4] Sfc, Sc-FL01ate^C0^^^ K^<D5' ± 
Sft-69bp@ J:0. 3' — (D-fyA-v— . primerFLIDl 

(5' CCCCAAGCTTTCGTTTGATGTAAGCTCTCT3' ) Lfc 0 
primerFLIDl jo £ T^primerFLID4£^^ ^ t LTffl 
V\ ABXL-lD«0>DNAtf>2/ig«ri?S!i It, LA-PCR*^ b 
SrfflV^TPCRSrlTftofc. KJEtt* 94°C30S\ 60°Cl5i\ 

tl^ltt^ »4.8kbo«tf#ig«£ftTV*6 
£ftfc 0 ^(D»f>tS:Sc-FL0i0RF»r>ti:^ 

^ c Sc-FLOlORFBfrtffi* 5* 5f^teHindIII«SfiL 3' 

f^EcoRIgiSffi^^ft-r S <fc 5 Ki^r >• S ftfc^ <{ -v 

. GALl^n^-j-lcMIP 



-{rJ;oTPCRti*S£;fr/tl^ 0 C^BfrM-*. Hindlll** 
J:t*EcoRI"CJEHfcU pYES2CDGALljtG J f-cD^ , n^~^- 
©TS£^]E*ia^#XSnSi5, HindIII~EcoRI«M£ 

L , Sc-FLOiORFBrtt A * tit v * 5 c t jWMB S ixfc 
tSOrt01**'KY647l*i:^L, WIH401t*Ofc»K 
ffiVNfc 0 *fc. C<D*fe^O^^^ KftYESWtll:** 

Lfco 

[0 0 5 5] KY647** KY648«33 J:t/563*OKY649«J3: 
■ U *ll£lB«Lfc»i^C20 , C, «£5*frp0»Jt 

[0 0 5 6] 
[S4] 



■IMS 


KY648 
+ 


KY649 (ftJK) 


KY647 (Jfctfc) 
+ 
















+ 








+ 




4- 




4- 


7?* f-* 






+ 



[0 0 5 7] KY649«tli^<0*^^*5V>Tt«*ttSr 
jj* $ ft £>o fc (7) K*f L , Lg-FL01N*»r Ji* t Sc-FL01C*Wr 
JtCD^ 9»e^*^t*KY648tfcfc cfctf. Sc-FL010RF»f 
tf£^fc k KY6474#~Cte, «£*n*ftv>*^«3ia!i;eJB 
ttWtt^-CWIHtSr^Lfco KY648tfcCDg^ttte. KY650 

TP1$£*U 7^ F-x{^j;ottfc6MPIS$^ 

ixKatU KY647t*^«*4ti*. •wy— *i£.fcoT© 
^ffl*$*U ^a- -sr/Uh— :7^^ ] — 

Sc-FL010RFW^I*SS»#*a!««kttS:f+^i-5^ 
l£*tU -t^BB*&= KV^e>3'*fpl^720bpa J:«9 5'_t 
flt0>W#*r* Lg-FL01jSe^cr>BS*&3 K>A*5>3 f ^fp]— 6 
39bp@£t?tlt#&x.£r fcS^oT. «s&*x*:*;*9 

<m5-l-X\<^Z><Dte > Lg-FLOlORFBfrtfCO*^ Lg-FLOIN 

Mm ft. i-ftfo*,. ew«<oE5ij##3^*sn*iEM 

[ O 0 5 8 ] [HJfeffl 4 3 Lg-FL01»fi^H8« fcT— 



Lg-FLoiite^affl^ 0 ^^ ^ m, me, @7^t 

t5i:f3lUfc. ^9^5 KpUCi8SrKpni-Cfflft«, * 

^;i/77^f^^3>U r^*? KpUC18AK£{^§S 
L/c 0 C^7^; KSrHincII-CiB{t«. Kpniy>-^- 

(GGGTACCC) SrflPAU ^7 ^ ^ KpUC18±KSr^*t L 
7t 0 ^CO^^^ ^ KCDEcoRI— BamHI^i^{-. rfy^^ 
KKF14*»fe«t#LfcO. 9kb(DEcoRI~BaniHI^f>}- (5' 
i^-atp) ?rSAU ^^^^ KpKF5BlSr^KL^ 0 

[0 0 5 9] KpKF-Kpnlld^^#L/cl.7kb H 

inclI-Pvuim)t (3* RffiSWcSr^tf) «r^7^^KpUC 
1 18COSmaIg|5fir [^A L"t#fd^^ * ^ KpKF3HP*^. 
1.7kb BamHI-KpnlKff>t^®t#b, Zf?*^ KpKF5B10Ba 
mHI-KpnlSWSllHt^ALT. ^^^^ KpKF53-l *rfl£» 

— h^b Kn^f-f) Ifi^^^D^- (l. 

o kb) tmmcoPGK (*^*^y-feu^-b*^— i?) it 
^-^60^—^^—^—^® (o. 4kb> ^^-r^^^^^ 

KpSYlHP (^§3^2-265488^^) SrSaaliBffcSL Hin 
dIIiy>-^7— (CAAGCTTG) ^r»^L. Hindi I 
/^^^a^lt^^^ KpSY114H«rf^«U 
7t 0 rco^^^ ^ K^Hindiiia5{i{r x ^^hi^^v? 
ySittlgf^t^/7^^ KpSV2bsr (7^3 



(13) 



tW8-2 6 6 2 8 7 



vO <D0. 5kb HindIIII£r/t£*fAL. ^7*^ FpGPDBSR 
«rfr*Lfc 0 K*rSalI-eiHfK«. * W * 

7 7^^>h"C*g^rlftt, 1.9kb<0DNA»/t«rBt# 
Lfco ^GDDNA8t>t-£. hW53-l£BaiiHIiB{fc; 

£ig*£L, >^9^^ KpKF53BSR19Srf^»bfco 

[00 60] ( 2 ) tr— A'Sfft^Rte* 
tr— /H»«r©»K«K»tt. S^^*ft£fflWc 0 200m 
l©YPDSf»-eOD6003&SJ& 7 

««*-C2@I. my/HTh— ^"C2EH5fej*" 
^ imicoiMy^fc'h— /H:B»iBlfc, ecD5*><£>50 

Ml^*«S»*^. KpKF53BSR*rEcoRI"CJBft 

<Z>0.2corfeA'*ffl^-C\ 1.5KV. 25 /zF. 200Q<DWL^<^ 
X&MttCo Z.<DMmm\^ Iml^lmy/Utrb— ^t400 
Ml^YPD^JD*. 30^^4B*BBfi»**L;fc«. 50 u g/m 

i^a*u 30^-^3 HPfl»* Lfco msLfc^msfttt 

l-ov^T, iMF^flWSrlOISL* Lg-FL0l5te^-* s *« 
Six-rv^wtSrfltBLfco wO± 5t-L-C#&*tfcLg 
-FL0ia6H^flfc§ S iifc tf— /HP*oWHtt*:ffMi L 

[0 0 6 1] IM1&&\ 5 ] Lg-FLOl £ Sc-FL01 

lWJ3iao-C, Lg-FL01 ate^CON^^«£213 T 

TV^rtJ&S^ftfCo til?, Lg-FLOl »e^fcSc-F 
L01 *^©CO»»©l(WSh*T5y||EWt:lt* 
Lfc 0 t©**, El 8 \c^*tm V > KT©W«ftft*a 

3&sw#on^«as*tfco i) Lg-FLoiate^-m> s c -f 

L01 3te j ?'^84#@COT^ SmfrhUQ #@<£>T^y^ 
iC«Si-S27T^y»d^*L-CV^o 2) Sc-FL0l3tfe 
^-C^*T123 #g<Z>T^ / Sim Sc-FLOl afc^ 
£ Lg-FLOl ae-T-^ttRlttttitlRflWSV^ 3) Sc-FLOlS 

e^-e»x/ci24 fioT^ySW^ Sc-floi ae 

t Lg-FLOl ae^<otsi^tt^sv\ 

[0 0 6 2] Cft *."C. Sc-FLOl ^Lg-F 



L01 ©*^7iefX^ Sc-FL01tf>84#@tf)T^/S£ 

^^j^fcie^sr^tfco -ft^cD&^FLoiae-f- 

<DN3fc*S«tJ3:. rpCR3»^*T;Uj (M. A. Inn 

ishm. &m mmsi. hbj wis. iwd ^p.iss ~ie 

0 (CffiicSftfc. y =i^tT^^ hPCR jfeSrfflwrffrSL 
fc 0 ^<DJ:5iCLXf^*Sftfca*FL0iae^^N*« 
«*OWf>T-«:, 3 ^(OZf^ * ^ KKNWtC3(DHindII 

1 -BamHI gfrfc(GALl (D^z* <=fc — ^ — ir Sc-FLOl 

3 <>rP«60^ife-etTofc 0 8S?:l9^tc Sc-FLOl 

»s-ei*Lg-FLoi ifif6*"e % *nK*3Psc-FLoi a 

KY707 , KY708 . KY709)tt, Sc-FLOl Ig?^0*(K 

Y706) tmm. m^mmmmmmm^^tzcoiz.m^ 

Sc-FLOl ae^-X*gC*-C124 # @ * y ^(Lg-FLOia 

s-c^Lg-FLoi ae^ *nw»*sc-FLoi ae 
■j-s*^*)^^^ ^FLoiae^twfo****- ^*s^J3d 

7r=LfcKY648 «^KY646 Wtmm<0, HV^tT— ^VfWffl 
S*^^Lfc Q — Sc-FLOl ae^^84#@CDT^/ 

Bw>e>no #a^r^y»wffla-r527r^y»offl4> 

***S*fc&*FLOiae^*r#omil 

*#*ffi«*sr^Lfc 0 «±<o«*^fe. Lg-FLOl ae 

^■<^tr— ^»s®M*{rBB^-r-586^Ji. Lg-FLOl ae 
■^-eft^T 84# @o7^; »d^97# scor ^ y Sit 

[0 0 6 3] 

ia?ij#^ : 1 

B«©*S : 213 

h^p^ : mm 



Met Thr He Ala His His Cys He Phe Leu Val He Leu Ala Phe Leu 

15 10 15 

Glu Leu Leu Asn Val Ala Ser Gly Ser Thr Gin Ala Cys Leu Pro Val 

20 25 30 

Gly Ser Arg Lys Asn Gly Met Asn Val Asn Phe Tyr Lys Tyr Ser Leu 

35 40 45 

Gin Asp Ser Thr Thr Tyr Ser Asp Pro Gin Tyr Met Ala Tyr Lys Tyr 

50 55 60 

Ser Asp Thr Lys Lys Leu Gly Ser Val Ser Gly Gin Thr His Leu Ser 
65 70 75 80 



(14) 



!ftffl¥-8-2 6 6 2 8 7 



lie Tyr Tyr Gly Pro Asn Thr Ala Phe Tip Asn Thr Ala Ser Trp Ser 

85 90 95 

Ser Asp Leu Phe Gly Phe Tyr Thr Thr Pro Thr Asn Val Thr Val Glu 

100 105 I 10 

Met Thr Gly Tyr Phe Leu Pro Pro Gin Thr Gly Ser Tyr Thr Phe Lys 

115 120 125 

Phe Ala Thr Val Asp Asp Ser Ala lie Leu Ser Val Gly Gly Ser lie 

130 135 140 

Ala Phe Glu Cys Cys Ala Gin Glu Gin Pro Pro lie Thr Ser Thr Asp 
145 150 155 160 

Phe Thr He Asn Gly lie Lys Pro Trp Asp Ala Ala Ala Pro Thr Asp 

165 170 175 

lie Lys Gly Ser Thr Tyr Met Tyr Ala Gly Tyr Tyr Tyr Pro lie Lys 

180 185 190 

lie Val Tvr Ser Asn Ala Lys Val Leu Ala Arg Leu Pro Val Ser Val 

195 200 205 

Val Leu Pro Asp Gly 
210 

[0 0 64] DH»: 2 h * a 2l :D£ 5L 

Gly Pro Asn Thr Ala Phe Trp Asn Thr Ala Ser Trp Ser Ser 

1 5 10 

^•ty^oWt^ tl/kV^ (Saccharomyce 
[0 0 6 5] SB?lj#-^: 3 ^ ,T/ 
.= ^ „„r* s cerevisiae) 

mfwm-.mm 

GCTCTGCAGT AAATTCCGCA AATGATTTTC TTTAAATTGA TTAGCACCAC TAAAAAAA 58 
ATG ACA ATT GCA CAC CAC TGC ATA TTT TTG GTA ATC TTG GCC TTT CTG 106 
Met Thr He Ala His His Cys He Phe Leu Val He Leu Ala Phe Leu 

1 5 10 15 

GAG CTA CTT AAC GTA GCA TCA GGA AGT ACA CAA GCA TGC CTG CCA GTG 154 
Glu Leu Leu Asn Val Ala Ser Gly Ser Thr Gin Ala Cys Leu Pro Val 

20 25 30 

GGC TCG AGG AAA AAT GGG ATG AAT GTC AAC TTT TAT AAA TAC TCA TTA 202 
Gly Ser Arg Lys Asn Gly Met Asn Val Asn Phe Tyr Lys Tyr Ser Leu 

35 40 45 

CAG GAT TCA ACA ACG TAT TCC GAC CCG CAA TAT ATG GCC TAT AAA TAC 250 
Gin Asp Ser Thr Thr Tyr Ser Asp Pro Gin Tyr Met Ala Tyr Lys Tyr 

50 55 60 

TCC GAT ACA AAG AAG TTA GGT TCC GTT AGC GGA CAG ACC CAT CTC TCC 298 
Ser Asp Thr Lys Lys Leu Gly Ser Val Ser Gly Gin Thr His Leu Ser 
65 70 75 80 



(15) 



«Mf8¥8- 2 6 6 2 8 7 



ATA TAC 
lie Tyr 

TCT GAT 
Ser Asp 

ATG ACA 
Met Thr 

TTT GCT 
Phe Ala 
130 
GCG TTC 
Ala Phe 
145 

TTC ACT 
Phe Thr 

ATA AAG 

lie Lys 

ATT GTT 
lie Val 

GTA TTG 
Val Leu 
210 

[0 06 6] : 4 

m&KD&Z : 42 

mtwrn : mm 

^M<OWM : Genomic DNA 



mm 



TAT GGC 
Tyr Gly 

CTT TTT 
Leu Phe 
100 
GGG TAC 
Gly Tyr 
115 

ACA GTT 
Thr Val 

GAA TGT 
Glu Cys 

ATT AAC 
lie Asn 

GGG TCA 
Gly Ser 
180 
TAT TCA 
Tyr Ser 
195 

CCA GAT 
Pro Asp 



CCA AAT ACT GCC 
Pro Asn Thr Ala 
85 

GGT TTC TAT ACT 
Gly Phe Tyr Thr 



TTT TTA 
Phe Leu 

GAC GAC 
Asp Asp 

TGT GCA 
Cys Ala 
150 
GGT ATT 
Gly He 
165 

ACG TAC 
Thr Tyr 



CCA CCA 
Pro Pro 
120 
TCT GCA 
Ser Ala 
135 

CAA GAA 
Gin Glu 

AAA CCA 
Lys Pro 

ATG TAC 

Met Tyr 



AAT GCT AAA GTC 
Asn Ala Lys Val 
200 

GGA 697 
Gly 



TTT TGG AAT 


ACT 


GCC 


TCT 


TGG AGT 


346 


Phe Trp Asn 


Thr 


Ala 


Ser 


Trp Ser 




90 








95 




ACT CCA ACT 


AAT 


GTA 


ACT 


GTG GAA 


394 


Thr Pro Thr 


Asn 


Val 


Thr 


Val Glu 




105 






110 






CAG ACG GGT 


TCT 


TAC 


ACA 


TTC AAG 


442 


Gin Thr Gly 


Ser 


Tyr 

125 


Thr 


Phe Lys 




ATT TTA TCG 


GTT 


GGT 


GGT 


AGC ATT 


490 


He Leu Ser 


Val 
140 


Gly 


Gly 


Ser He 




CAA CCT CCT 


ATC 


ACA 


TCA 


ACG GAT 


538 


Gin Pro Pro 


He 


Thr 


Ser 


Thr Asp 




155 








160 




TGG GAC GCA 


GCT 


GCA 


CCT 


ACC GAC 


586 


Trp Asp Ala 


Ala 


Ala 


Pro 


Thr Asp 




170 








175 




GCC GGT TAC 


TAT 


TAC 


CCG 


ATC AAA 


634 


Ala Gly Tyr 


Tyr 


Tyr 


Pro 


He Lys 




185 






190 






TTG GCT AGG 


CTT 


CCT 


GTT 


AGT GTG 


682 


Leu Ala Arg 


Leu 


Pro 

205 


Val 


Ser Val 





s cerevisiae) 
: KMS004 

«F«Sra-rtE* : CDS 
: 1. . 42 



(Saccharomyce 



GGC CCA AAT ACT GCC TTT TGG AAT 
Gly Pro Asn Thr Ala Phe Trp Asn 
1 5 

[B2] Lg-FLOl ae^tOSJKBXJfiHSr^i-o 

[0 3] inverse PCR t;i££Lg-FL01 jftfc^^^S^ n 

[0 4] Lg-FLOl m.tt±&mK<D»m»mmm$:7F 

-To 



GCC TCT TGG AGT TCT 42 
Ala Ser Trp Ser Ser 
10 

[0 5] Lg-Sc-*7< vFL0l3te-T-«^^«t^llSr*"t"o 
[B6] Lg-FLOl jte-?fift«ffl^7^^ F<Dffimm&7f; 
-To 

[H7] Lg-FLOl mfc^-ternm^?*^ wmmm <m 

[0 8] Lg-FLOl ite^Sc-FLOl i£f^N*M^ 
[0 9] &m<D&m%l FLOl ^{s^£^0**CQ^m<£> 



(16) 



4#BS¥8-2 6 6 2 8 7 



[HI] 



9.5kb« 



5.4kb - 
4.8kb « 

3.7kb * 



DNA 




mRNA 



[0 2] 

Hd BeBfliXhPlXh Kp Hd Be Kp fen 5U 



ill 



[84] 



-SI Bm XbPl Sh Sp 

w — c 



Hd 

/ 



Hd<4) EcOO) 



[03] 



Al M 



Hd£5) Kp 



rr 



J2L 



en) 



<3> (2) 05)(1W 



2Kb 



tg*<OH&%tiPJ^*^1% Bm:BamHI,Pi:P5tl,Sl:SalI.Sp:SpeI f 



?^2SfI? <»S-y; *»«--i-«>fi>» « t&m 



(17) 



#Hf 8-2 6 6 2 8 7 



[@5l 



Lg-FL01N*»#- 




pTTBBuc 



KTF7 


KTFI 








BuniH 



BaaHI 



I pYES2 ICYO^- ' *~T- 



Sc-FLOl 3 - K«* ABgL-tPjj^fe^PWA 

primer 
FUD4 



0.7kb BamHLHindlMtf>i 



CAL1 m . jttt 

B**iHl 
CYC1 




GAL1 HtodlH 




(18) 



6 6 2 8 7 



[0 6] 



xna 



EcoRI, BamHIflMt 




HincIZ 
Hindi 

Kpal . 
Hincn ^pvull 



(HincU / Sroal) 
BamHI 



pircm 



(19) 



6 6 2 8 7 



[■7] 



Sail 




11 SmaltfHt 



Sail 

pSYtUH r-SaU 



(CAAGCTTG) 



HiadW 




BamKl 





Kpol 



BamHIjf¥Hfc 




Kpnl 



(20) 



®ffl¥-8-2 6 6 2 8 7 



Lg-FLOl 
Sc-FLOl 

Lg-FLOl 
Sc-FLOl 

Lg-FLOl 
Sc-FLOl 

Lg-FLOl 

Sc-FLOl 



[12 8] 

10 20 30 40 50 60 

OTIWWCIETVIlJtfLELLlIVASGSTQfcCI^^ 

OT^TOYl^WTLLALTSVAS^ 

70 80 90 100 HO 120 
AYTKXSDTKKLGSV SGQTHLS I Y Y ~ GPNTAFWNTA. 

x i G ks™LGSVGGO.TOKIDi>^ 

130 140 ISO 1«0 170 180 

SVSSO^FYTTPTNVTVWTGXFLPPO^SVTF^A^DSAtLSVG^I^CWEQ 

YVSTOLFGFYTTPTNVTLEMTGXFLPPQTC 

190 200 210 220 230 240 

PPITSTDFTIMGIKPHDAAAPTDIKGSTTCMYAGYYYPIKIVYSliAKVtjARLFVSVV^DG 

ppiMTWTITCIKPWWStPPHlBGTVTOT 



Lg-FL01 ae^tSc-FLOl a»©N*a^<DJt*S tl* 7 £ J «EM©it* 



(21) 



- 2 6 6 2 8 7 



[129] 



53t SI 



W «C «K *K 







si 


M 


a* 


a* 






ft 




afe 


-A 




% 




T 


i 


m 


t 



as tt 



if 



o 
si 




si 
R« 
UK 

e 

s 
# 

0 

as 
*> 

(+• 

O 
SI 

« 

e 

0 



q* i ,S 
5jC n aj^ 

PISS** 

jiStj c>m?SS 

Si* 
BH*-> I 



(51) Int. CI. 6 MMR-S- /Tf^»3g#^- FI &«3^«@fr 

C 1 2 P 21/02 C 1 2 P 21/02 C 

//(C12N 15/09 ZNA 
C 1 2 R 1:865) 
(C 1 2N 1/19 
C 1 2 R 1:865) 

(C 1 2 P 21/02 
C 1 2 R 1:865) 



